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(54) RADIATION-SENSITIVE COMPOSITION FOR COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a radiation-sensitive compsn., which does not cause chipping or 
peeling of a pattern during development and which has good mechanical strength after a film is formed, by 
incorporating a coloring agent, alkali-soluble resin, polyfunctional monomers, a photopolymn. initiator and a 
silane coupling agent having ethylenically unsatd. bonds. 

SOLUTION: The compsn. contains a coloring agent, alkali-soluble resin, polyfunctional monomers, 
photopolymn. initiator, and silane coupling agent having ethylenically unsatd. bonds. The alkali-soluble resin 
acts as a binder for the coloring agent. The polyfunctional monomers have two or more polymerizable 
ethylenically unsatd. bonds. The photopolymn. initiator consists of a compd. which can produce radicals to 
initiate polymn. of the polyfunctional monomers by irradiation of radiation such as UV rays. The silane 
coupling agent having ethylenically unsatd. bonds is, for example, preferably a silane coupling agent 
containing (meth)acryloyloxy groups, considering the peeling resistance after a film is formed. 
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[ tmm i ] ( a ) . ( b ) ~T)Vj) y »j?§ttfif 
M . ( c > %mm?= j . ( d > ^s^km^ i 
v (e ) x^-vytt^fnis-^^^-rs^^^^-yry 
> '^fij£-erfnr& i h sr#a i: * 7 -f iv? mm 

[00 0 1 ] 

aw*. 

[0 0 0 2] 

7 * b ? UfcflttftfclHflf , ftattBSRattfe 

rwlt. mmtti&mm^bLx commits xx/f&m 

[0 0 0 3] 
[0 0 04] 

(b) r/^u-HT»ttW]ii. (o#iriBttt 

( D ) 3ES-£BH*fflN £ i ( E ) ^ p y&b 
[00 0 5] fcTF. *«BB*iSfflfc:iiBH*r*. 

.(A) *^flj. 

U tteffiBMim&Mb&* ftWBililS^ll 



•y ? 3- (C.I. ; The Society ofDyers and Colorist 
s Wt) m^W^h (Pigment) fc^HBS 

f'7;x (C.I.) #W#SilTV^tcrj^W^^i; 

& . c.i. bw yh>fxn-i2, c.i. tr^o* y 
3. C.I. bWy b-fxn— 1 4, Cl.b 

C. I . h^X yl^fxn-24, C.I. b;JO< y b A xn- 

3 i , c.i. arxy b-fxo-5 5. ci.br^yb-f 

xc?— 83, C.I.t7'^yl^xn-93, C. I.b?>( 
yi4xn-l 0 9, C.I. h^yi-fxn-l 1 0, 
ci.h^yl-fxo-i 3 8. C.l.Wyi^fxn 
-13 9, Cl.Wyf^fin-l 5 0. c.i. b^X 

yb-iXD-l 5 3. C.I. b?WMxu-l 54. 
C.I.t^yh-fxa-l 5 5. C.I.bV^^Mxu 
-16 6. CI.e^yH xn-l 68 ; C.I. b^X 
yh^l/yy36, C. I . b°:20< > b^V-y-J A 3 . C.I. 
b^V y b ^"P->- 5 1 ; C. I . b^ y h V v b 9 . C. 
I.t^yM/7 F97. C.I.WyM/7 b 1 2 
2 . C.I. b^V yM/'yM 23. C.I. t7"^i >bV-y 
b 1 4 9 , C.I. b°^ yM/»/M76, c.i. b^ y 
hlx y F 1 7 7 . C.I. b^ y bis >y b 1 8 0 . Cl.b 
^yM/7P2 1 5 ; C. I . b^'^ >- hy?-< -y b 1 

9. c.i.b^vi-ys^w b 2 3. ci.t^yh 

/"W ^-1^ -y b 2 9 ; C. I . b^ y b 7)V— 1 5 . Cl.b 
^yhy;i/-i 5:3, c.i.t"^yh7*;i-i 5 : 
4. C.I.b^yh7Vb-l 5:6; C.I.h'^yh^ 

•j— y7, c.i.t"^yb/y-y36 ; c.i. b^y 

N777y2 3. C.I.t^yh77'/y2 5 ; Cl.b 
Wyh^'^l, Wy>7"77^7, 4^. Iff 

y, ^is^-y^A, msm. mmm. mm. 

(*feiWfc*(III». ^HS^A*. ffl 
#. Kft^nAS. nys;bb^. ry^"-, f^-y77 
•y ? . ^^M. *--l>7"7 -y 7%f*mf& c\ t 

7W«MttMJ#(f^ i b h . fuIS^H 

5 1? »J ;b x — r ;b . y ^-dr yXfl/yxf 7'J /bx— 
-f/b. 'J ^^r yxf W^VA ;bx— f ;b^cO^ >J * 
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^ yxf-pyr/b^/bx— f/l-m ; tf'J ^^x^-b-y 
^ 9 f-/by x ^x- •f ;K t$ V ^ yxfl/yy-;!^ 
7 1 -)V^—7-}Vm<7)'tf V ^^r yxf lx y r/Mr/b 7 1 
x/px-tVMH ; ^Uxfi/y/y 3— /biyy^k- 
b „ 7t° >J x f- V- y y ij rj — ;P -f T U - b m<7)# U x 
fl/y^'J 3-;L-yxxf;H ; y/bty yituitxx 
-r/HR ; MSig^tt^yxx-r;^ ; 3lTSy» 
yyi-yyjiS ; ^yxfl/y-{ $>1g ; 

^-e*. s^tj^w^rft^-ty mnsKP asm-it 

B*-f y^-flSSSJOBK) . 7n5-F (fi^xU-xA 
K) . rftb#-b\ t-7n> (JfflffFS) 

2 «ULh*»& L TffiJftt £ £ fc h . ffirlE-ff HJS 

SPOT, Jf * L < (± 0 - 3 0 SSgMgffl^ . 

[ o o o 6 ] _ ( b ) T)Vii u «r^ttefii. 
iz«im&X'fo zmn. ms.cn # y $■ sh-t s ; t # s 

T&S„ ;oJ:d&r;b#y^ttefI!i£:LTi4. Mi. 

a^-gr^rrs^y Hfs c: t a**?* & . r/b# y 
«rattt«fjiBw 3 *> . *>v#* is}vm^T)V*i y toi* 
mm 1 1 x {x . m t if . i mo±.coa)i- s^b* * * 
-t&x.+uyv&mKsv- (JMT, #t= r #/b;j^ 

J:^. ) tf> (ft) M^rffc 
Sr W & i i: K Ml B# /W«f y /t^^^Fbfi&ftre 
ye-<?) (ft) S-£#i: LTi4. # t#/b#3ry/b*& 
*^fi&fn* y 1 fiboftM-^ TfTt&Srx ^ b- y tt^f&^n 
t/v- (bXb. rfficD^Mfn^ y j i:^ 
■3. ) ^yv-^i^7)ftfi-S-#; (i^T. m 

K r^/p^^a^ft*-^* (b ) j tiO. ) 

TJ4. MUZ. ryj;bSL X?9V)VM. 7nh> 
m. a-7x3)VT?V)VW.. xyyy/HL ttv\ft«, 
2- (yy) ry yn^b^yx^/brmyiL <u— 
^M'^^y^rn^^h^y (yy) ryyb— 

■iym. y-?!vm. >f^3>8, ^b 

7 *G*a<'b53>«, yftrJ>-ffi^^fgfn^ 

yy/b*>lg <a&#!Rj) M ; 3«£Lh<0^»W*«Xr;^ 
yg? (&e*iftj> mM*mfZ>~ttfX%&<, Zixt>cD% 

>-;vm&tttmi*: y v-»4. ma-c* fc« 2 a 

7FMfn^y^-t LTJ4, mti£. xfi/y, «-yf 
^xf-l^y, o-t-)i/b;ny, m-t"x/i^h^x 
y. p-tX;H^/l/xy. o-yn;l/Xfl/y. m-y 



^y^<5o^#ffet'x;i,-ft;^ ; y f-^ry yi/-b, y 
^/pyyyyp— b. xwryuwh^ x^;pyy 
y y b . n -7n bvbry y k i -7nt^ 
ryyp—b, n-7atvw^^yi/-b, i-rn 
tr/i^yyyyp— b s n-7f^7? iiw- K i-y" 
f-;bryyi^— s e c-yf-;bry yv— h, t- 
•f^-)VT9 y k n -yf-;py y y y b . i - 
y^vby y y y b— b . sec - y^-;py y y y 
b. t-y>/byyy yi^-b, 2-hKn^yxf/> 
ry yb—b. 2-t bn^v-x^yyy yi^-b. 
o-^/bry yv— b, ^y^vbyyy yb^-b^^b 

fafO^/l-'-bVStxx^fybffi ; 2-7S 7xf;kry >J b 

— b, 2 - r 5 yxf/w y y y y— b , 2-7577 
atvbry yb— k 2-T5yy°nb°/by y^ y b~ 
k 3-r^yynt°;bry yb--b. 3-rsyra 
bvby y 9 y b— b#^Mfn^;b#>Kr 5 
^xxf/t^s ; yy >-y;bry y b— b . y y ^-y/by 
y y y b— b^y^f&fn^/bJbVStyy ^^x^f/P 

a:iH»t-/K 7nb^yih'x;K ISIgb-^, £ 
Mih'x/l,f^;t/,fyih- /bxx^;bSI ; b"x/U 
yf-;bx— x/b. t'x;pxf;|/X-f;t/. T'JM'Uy 

^/bx-x/b. y y y ;byy ^/bx-- f/b^o^i&ft 
x— ftvm. ; ry Un-by/K y yy ycfxb y;p, 
a-ynnry yaxb y/K xTWbbxyir>^c7) 

isTy\\L¥—M\L-&fa ; ry y/i-rs b\ y yy y/br 

5 b\ a-yanry V >VT 5 b\ N- (2-t b'n^ 
yxf/H ryy;brsb\ n- (2-tHn^xf 
/b) yy y y/br 5 b\ n-7ix;^wsk, n- 
^ya-^.df b-;bvi^^ S b^^fors K&Sv^i^ 
fifeft-fSbM ; 1, 3-y - y^'x>\ -^V7by, yn 

nyb-y^^aiisKfta^xvsi ; ^uxfbx sKU 
yf^ry yb— b, ^yyf/Myy yb— b. ^y 
n -yf-;bry y b— b . *f y n -yf-;by y y y b— 
b , ^yy'j 3->^t<?DS^*4HF«<o*sifc:t y ry 

y n >f ;bS* h \ J y 9 9 'J a -f ;b*Sr ^TT ^> v y 
p*y H^£#if Sit ^'t- zixtz <r>mrpv- 
Wtityv-ti #SftT* ^« 2 WSLht a-^U-Cttffl 

[0007] *;b^5y;bS^ft«^-#: ( b ) tLX 

{4, ©ry y/bK&J^/i^yyy y/^toy^- 
/byyyyb-b, 2-hKn^yxw^Ub- 
b. 2-b ba^r^xf-zbyyy yb— b, ^y^/br 
yyb-b, -^y^/byyy yb-b. y^b-y. *.°y 
xfby^i'nty^-Bit/^'J^f^^^'Jb- 

^fttW^y^-t^ftS-^flt^i L^„ Lv»^ 
/P^y/P^*ftS-^#: ( b ) <7)fi#:M^ LT(4. T 

y y^K/^y^L-r y y b— bftM^r*. ry y 
/-^.yyvbry yb— b/xfyyfti^. ry y;b 
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T9 '))Vm/ f <-y i J)Vr9 V V— h/jKU 

^f^^^ | ji'-h-?^n^y'7-*i^ ryy 

fvpy y y y b— hv^oty?-*!^-*, T9 x ))V 

y^M^^'JW-h/xfvy*!^ ryy /US 

M/^y 9 9 y v — h y x v y v y n ^ y 

^yy^/vyyy yix-b^yn^yv-^m-s*. r 
y y /nyy f-;i^y y y y u— b/-t° u^fv^v^n 
^y-e-^s^-*, ry y/bssyyf7i-yyy yb— b 
y* y y f-/by y y y w b -?y u^e y 
r y y /iflgy ^x^/by y y y v- b 

'J/H/2-t Pq^fyxf/W^^ yb- 

- b /s<.> : J>v* 9 9 ] ju~h y y y y y v 

- b y h^e y v-ftt^^r? u /H8ftS£tt ; 
y yy y/bi£y^y;y;bTy y v— b£A£*, yyy 
u/Hft/^y^r^ "Ju-hAfuy*!-^, y 
yyy ;nt/y f/^yw-v/xfi/ y 

yyy y/bigy^ys^bTy ^-h/iK'jAfv^? 
^ntyv-M^*, yyy yyns/^^^vpry y 

^flc, yyy y^nyxf-^r? W—Y/HtV^+v 
y?^nty?-M^tt, yyy y/bssyy^/bry 
y b— b y*° y y y i-y y y y b— b v y 
fi^-ft. y y y y ivm/^yitfv* 99w— vsm.-^ 
tfe, y yy y/m/^ys^yyy >ju- byxf-b-y 
y y y y /ngyy ^/by y y y v— byy f- 
i^yftM-^-*. yyy y^igy^yy/byyy yi^— b 
y^yxf-py-?yn^yv-5tts^#:. yyyy/Ht 
y<. y ^/by y y y b- — b y # y y f-;by y y y b— b 
7;nty?-*i^, yyy y;bi?yyy by yy 
y b— b/^yxfvyv^atyv- ^it^*, yy 
y y ;basy y f/M^^yw-b yt° y y f-/kx yyy 

pn^fj/xf;w yy y i^-h/^y^M^^y b— 
h/^yxfi/y?^nty?-*i^*, yyy y/b 
fty 2 - 1 b'a^f yxf;M y y y b— y/^yitivx 
y y y b— b y y f-zb-y yyyb— bvyn^yv 
-£S-&ffc^y y y y«i^ft?^*f § * t ** 

ft? & . 

[0008] ;tL^c0^^^^r^a#^K-^#c 

( b ) cod #^y yyy )vw./^yi?)vx y y y 
-bfts-^*. yyy y^y^^/by yyy b—b 
/xfi/ y^s^-ft. y y y y /bsy y f-/by y y y b- 



-h/^fi/ y^s-^ft , y y y y ivw/^ y :/7by y 
^ywh/^y^fi/y^nty?-*!^ y 
yyy ;H/^yy^y y y y x> — b y # y y -y/by y 
? h??n^yv-*i^ yyy y/ueyx- 
f ;w ^ ? y i/- h/*°y i/ y?? y 

yyy y;n/yf/M yyy b— by^y y^- 
/by yy y t/-hv^n^yv-M^ft, yyy y/b 
iy2-t bu^f yx-b/k*yy y b-— by^y^/by 
y^yiz-h/^uxfi/yv^nty?-*!^ 
yy?y/H/2-h b'u^xf-yby yy y u— by 
^y y/by y y y b— hy^ty y yby y y y b— b -? 
?nty?-*l^ffi U*. 
[0009] #/b#df ^/b2fc&*£*-£tt ( b ) fctstt 

M?S. 5-50fiS%. tT4L<(il 0-4 0li%t 

w„ -y)«^. y7A^y/^-&*^Mfn^yv-cr) 

#^-f--sy7/p^y/«#**M-^#: (b) a, r/py^ 
vmmmizttLx®tifmm&ztt& i>nx*fo y . s 

z. t tfWsb x < . mm.±comm & mm- h 

dr^afr&*ftM-^Wc ( b ) cDy;l/A'-Sx-y 3 y^ 

07b/77^- (GPC ; ?§m^y-fyt K075 

y) TaKt^UXf-^ySttOMT^iHFJI (a 

3, 000 — 3 00, 000. £e>t,Zff±L<l±5 , 0 
0 0—1 0 0, 0 OOT'ftS. 

[ooio] r;i-y? yBr^tt^^yx^-r^TOi 
* , r;by? y ^imammt Lx&m-t & i t i t & s . 

^M^yfLK^'W* Lvy f)lB^y?L^fiiT±^ 
^Mii. alffi, 3, 0 0 0-3 0 0, 000, f4L< 
(45, 0 0 0—1 00, OOOXfoh. 

[ooii] ifc, yxy-;Ht*iS»^r;^y^r 
y tsfi^^^tf^. i t h . Huisy x y-;Mfctci» 

S#*b'-;^#^[:^^ tT(4. Witr, o-fcb 
a^fyx^lxy, m-t I'O^y^fl/y, p-hKn 

dfyx-f-yy. o-hPaJry-«-yf;Wfi/y. 
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m-b b'n^-«-,Xf-ybX^-b->\ p-hFn^fy 
- a - X^VX^-W^mfh ~ bi> s X'% h . ^^^> 

i&mzti&7*y-jimtLxte. mats. 

— /K m-^l/V- 7b. p-?I//- 7b. 2, 3-^-zs 

bV— 2, 4-^W— /K 2, 

/K 3, J—JV. 3, 

2, 3, 5-h'J^f;l/7i7-;k 3, 4, 5 - b'J 

y< f-;b — )vm £ mf hzt wc £ , a ryb^'b 

>\ A-5^l-AT^ftF, <yXT;t^ftK, r-feb 
T)Vt t b , rn tWT/Vr b 7i -/bTb b T/b 

^/I'TA'ft b\ A V7^;kT/l/ft b^£#{f& i t 
ifiX'^h. Ztie>?)7*S— /MH*j«tVr;l^7 s b HP, 

ifcmi. 7x7 -;H£*8Q&&* b-;^#Ml: 

(ft) M^froSJt^^MJi. *?4L<Ji 
1, 00 0—150, 000. $t>lZ-fc£ L<iZ3 , 0 
00—10 0, OOOT'M. 7x7-;l/7^7 

•y ^ttHB^mariwmui. #? 4 1 < i± 1 , o o o - 

1 50, 0 0 0. §^CC*f 4 L<t41 , 5 0 0 — 80, 
0 0 OT'&S. 

[0012] *SM!fc:*tft*T/V# UTTapttWHi«*effl 
*Jx. (A) *fe#Jl 0 OSMglHc^LT. 10 
-lOOOSiSG.. ffiL<li2 0~5 0 0SJWCfc 

r/u*u^rj§ttffifli<?)fiffl*3&*i os» 

[ooi3]_(o ftitt^yv- 
*$witet5 tt* inraitt* 7vhi s-^iiri&srxf - u 

LTii. Mi.Jf, xfky 
^ U r? — /b , 7°o b U v ^ >J r? — )Vm<n T)V* ]s>fV 

Uxfi^y y y a ~)V , ^UTntV-y ^ U =j -/b^co 
U T/b^f U >^ U ^ — S^T ? U b— b 4 Jt (i ^ 

v. ^xuxyi — /K yXy^x'jxyi — /b. 
n^K^'O'^xyxy b-/bb U Ty* U b— b^ 
(?) 3 fit JJLhco^fB T;b3 —)V<nm y T ? y b— b 4 fzii 
#V*77VU-hW,; !K'JiXf;k x^^jtfflg. 



*7U?yMm. T;Mrb'«fflg, ^'Ja-yatK, xt5 
ytHflt**)* 'J 37? U b— b 4 fcli* U 3"^ ? ? U V 
- b* ; M*Sb badr^y y'fJ^y. M*iiHb b 
a^f 'J -f V7 y . M*5rab Kn^f ^ 'J*7n 5 
? b yf«*St b u*isM\A&W-<WT? Vis- 
f^^iiy/^^'Jb-M^ b 'Jn>f;W 
^yXf;!7*X7x-l, lyxy^^yp-fM^r 
yXf;P7*X7i-bfJ W S i h ^'T- # S „ i 

^(D^mvE^y?-^ o -h. 3 rnvxtco^mnvzi- 

!VC0tfVT7 V V- b ifcttaKU ^^iJU- bffl^ 
4 t < . ^ffcWfcHi MJy fn-;17nA-y b 'J T? 'J 
b— b. b 'jyfn-/k7nA-ylUy?y VV— b. 
^xyx'j b— ;bbUT?y b—K ^myx 
y l — ;bb y^^^y i^-b, ^.y^xyxy b— ;br- 

b^T?y b~b. ^X'J7'J h-/kfh7y?7 

y v— b. y^xyxy i — /b^>-^r? yw 
b, yXy?xyxyb-/Ky?y??yi/-i, iy' 
^y^xyxy i — yb^-^r? y v— b. yxy^i 
y x y b -9-^ ^ y b— b . nyN^^fi^ 

?x y x y b-;b b y r? v v- vm&mfh ; t ^"r- 

#tby^^n-;b7°ay>°>byr?yb—b. ^ 
y^xyxy i — ;if h^r^'J b— K yXy^xy 
x y 1 — /kNdf-tf-T? U b— b . 3^?»|4^.y?a: 

y x y b-;bb y r? y b— b^\ a*3^js^>« < . a 
commx^mmt. wm^mi^Lm^A-cei t 

tt^t 77-«fffliii . ( b ) r /b77 y Ttraittwii 1 o 

OSMH^MLT. ffl^, 5-5 0 0aagP, ff4L< 
{±20 — 3 0 OmSMX'foh* ZCD%r&. fttttty 
^-Offiffl**^' 5 *JMR*«Tli , B3R3SJK2b €. I )UB 
SR^H^Jf tt^^+7>i:^^1i|fil^ft y , -73 5 0 0 

y l ^ < * s ttffltf 1 * s . 
too i4] .(d) ytmsmmm, 

(o %mm^y-?-<7M^mteLo&imm$:%, 

Mi^'Ji; LTti. TlSst ( 1 ) . ^ ( 2 ) 4fcf±* 
( 3 ) T-*§ti^±S#te*^ft < t i i SfrTS bM 

h7iyyM^ft, ^yyyiyylft^ft. a-v 
7-hyM^ft, #«^y>'awfc-&«, ^-y-yiyst 

4tv\ 
[0015] 
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[0016] WIEbM 5 ^Vwb^L^OlWfcM t L 
Tfi. 2, 2' (2-?nn7x-/l/) -4, 

4' , 5, 5' b9^X 

7x-;P)b'>fSr/^K 2, 2' -h*X(2-?n 
P7x-/1/) -4, 4' , 5, 5' -^rb^X (4- 
7xy^yW^7i^/l/) t^SfVWK 2, 
2' -fx (2, 4-y7nn7x-/H -4,4', 
5, 5' -fb7^X (4-Xb^y^-;^7x- 
IV) hMS^/K 2, 2' -fx (2, 
n7x-/l/) -4, 4' , 5, 5' -T-b^X (4- 
7x;^yW^7i^) Wif/Wk 2, 
2' -fx (2, 4, 6-b'J^nn7x-;H -4, 
4' , 5, 5' -fh7^X (4-Xb^y^-;I/ 
7 x.—)V) tf>f 5 ^/Wk 2 , 2 ' - f X ( 2 , 4 , 
6~b 'J?nn7x-/1/) -4, 4' , 5, 5' -^fb 
5^X (4-7x^y*W- ;ly^x— )V) b" -f .^f 

2,2' -fx (2-y7y7x-/k - 4, 
4' , 5. 5' -f b7^X (4-Xb^yWx /U- 
:7x— /P) t^S^/Wk 2, 2' -t'X (2-yT 
;7x-/W -4, 4' , 5, 5' -fb^X (4- 
7i7^yW-/l'7i-/k t^SfyWk 2, 
2' -b"X (2-^f;l/7i-/H -4, 4' , 5, 

5' -r-b^^rx (4-^ b^^^;b^~;k^x^;b) 
S /V^;k 2 , 2 ' - tr X ( 2 -^f;I/7x- 
JV) -4, 4' , 5, 5' -T^b^X (4-Xf^y 
^W-/l/7x-/^) bMS/y^, 2, 2' -fx 
( 2-^^;b^x^;b) -4, 4' , 5, 5' -fh7 
^X (4-7x/*^;^7x-/W tMS/V 
-/K 2,2' -fx ( 2-Xfvb:7x ~/b) -4, 
4' , 5, 5' -T-b^X (4-^ b^#/b*~/b 
yx.-)l) h^sr/Wk 2,2' -fx (2-Xf- 
JV7x.—JV) -4, 4' , 5, 5' -T-b^X (4- 
xb^y^/;l/^;l/7x^) tMS^/wk 2, 
2' -fx (2-XW7xX/H -4, 4' , 5, 



5' -~fb^X (4-7x/^y*M-^7x- 
JV) f A 5 ^V'Wk 2 , 2 ' - fX ( 2 - 7xX/^7 
x~/b) -4, 4' , 5, 5' -T-b^^rX (4-^b 
^^/^-^7xx;l.) h'WS^/Wk 2, 2' 
fX ( 2-7 *.~)V) -4, 4' , 5, 5' - 

T*b^X (4-xb^y*;^-;l/7xx;H f A $ 
/V^/k 2,2' -fX (2-7x-/I/7x-/k - 
4, 4' , 5, 5' -f h7^X (4-7x7^y^ 

[00 17] 2, 2' -fx (2, 4-y^nn7x- 
JV) -4, 4' , 5, 5' -f b77x^tMS^Y 
— /K 2, 2' -fx (2, 4, 6-b'J^nn7x- 
JV) -4, 4' , 5, 5' -f h57x-;l/tM 
-/K 2,2' -fx (2, 4-y7"n^7x-;k - 
4, 4' , 5, 5' -fb77x-;R , '>f S^/Wk 
2, 2' -fX (2, 4, 6-b l J7n^7x-/k - 

4, 4' , 5, 5' -fh77x-RM S/VWk 
2, 2' -fX (2, 4-yyT77x-/k-4 ) 
4' , 5, 5' -fb77x^WSr/Wk 2, 
2' -fx (2, 4, 6-bU yTy7x-/l/) -4, 
4' , 5, 5' -fb77x^tWS^/Wk 2, 
2' -fX (2, 4-y7f/^7x^) -4,4', 

5, 5' -fb77x^tWSryWk 2, 2' - 
fX (2, 4, 6-bU^f/l/7x-;l/) -4, 4' , 
5, 5' -rf77xX/I/b^S^yWk 2,2' 
fX (2, 4-yXf/^7xX/H -4, 4' , 5, 

5' -fb77x^/I/tMSr/WK 2, 2' -fX 
(2,4, 6-byxf;I/7xX/P) -4, 4' , 5, 

5' -fb77xX/^tMS/yWk 2, 2' -fX 
(2, 4-y7x^7x^/l/) -4, 4' , 5, 5' 

-fb7 7xX/l/b'WS^7Wk 2, 2' -fX 
(2, 4, 6-b'j7x-/I/7xX;l,) -4, 4' , 

5, 5' -f h57x-*hM S^/wl^SPfi; 

[oois] ifu^tM s^y-;^t^«f^a^>. 

Wrfc2, 2' -fx (2-^nn7x-/k -4, 
4' , 5, 5' -^rb^X (4-Xb^y^kf- /b 
7x^lI/> fcMSf/wk 2, 2' -fx (2-7'n 
^t^x— JV) -4, 4' , 5, 5' -T-b^X (4- 
xb^y*;W-;P7x-;k) tMS^;k 2, 
2' -fx (2, 4-y?nn7x-/k -4, 4' , 
5, 5' -fb77xX/l/bWSyyWk 2,2'- 
fX (2, 4-y7o^7x^;k -4, 4' , 5, 
5' -fb77xX/RMSfVWk 2, 2' -fX 
(2, 4, 6-b'J?nn7xX;K-4, 4' , 5, 
5' -<r b 5 7x-/PtM 5^V— /Wait* 2 , 2' - 
fx (2, 4, 6-b'jy'n^7xX/k -4,4', 
5, 5' -fh77x-;l/tM Sf/^fft L^ 0 
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[0019] ifc, fulB^.^VW y*ft-&«fc L"Ctt, 

M*.ii\ ^y/'fy, <yy"-f yyf-zi-x— tvk ^.y 

V>f yxf-/Ux— ^f/K ^yy'-f y i -7oe/Px-f 

/K ^yvM y 1 -y^yi-x— - f;K 4, 4' -fx 
(y^f;irsy)^yy"7iyy, y^/i—2— ^y 
/Ky/x- h«f saptf 4 -r £ a*"?* 4 . mfier-fe 
h7iyyM^fthUI±. MM, 2, 
Jfy-2-7i-;l'ni7xyy i 2-b Ko^-y- 
2 1 -7x-;l/7WNV- 1 -Jt>, 1- 

(4 - i -7nhVl7j-/l) -2-b bu^y-2- 
yWoA-y-i-ty, 4- (2-tl'a^yxi 

7i-/k- (2-hFnJfy-2-7nW) 
ly, 2, 2-y^h^f-/T-fel7iyy, 2, 2-y 
n^yW7xyy, 2-y^;b- (4-yfybf- 
^7x-;l) -2-^7 'J7- 1 -7nA'y- 1 - 
:*y. 2-^yy ? ;i—2-iy^-f;Prsy- l - ( 4- 
wt'jyyxx/Dyj'y-i-^y, l-tpn 

^■yy7n^y/l7xx;ltly, 4-T^FTf b 

7x;y 4-ryixyf;irti7xyyfSW 
h r t -§> . HufE<yy*y x y ymtsmb lx 
it. Mil?, ^yV7xyy, 4,4' -fx (i/y-f- 

;17Sy)^y/7xyy, 4, 4' -t'X (y'xf;l/ 

rsy)^yy'7xyy, 3, 3-y7f^-4-yh 

^ y\yy*7 x y y*££#(f h Z. b ifiX'% h„ mflBa - 

yy"-f /K y f-;Kyy'-f;P*;uy— b^SrW-g. * b 

ryb^^yy. 2-xf;i7yi5^yy, 2-t- 
7f;i-ryb5^yy, i. 4-t7idryyfj*if 
4 £ t *^CS £ . ftrfB^-f y b yawt^fti: LTfi. 01 
*-y-yhy. fwyby, 2, 4-^'x^/w 
Wfyby, 2-ynnf^tyiyf^fW 
tuiBiyry^'ft^h lxi±, mm. 

A-'JTVJ? .x.—)VT$.y 4-yT/-4' -y b 
^yy'7xX;P75y, 4-yT/-3-^ b^ri^y 
x -)VT 5 y|&IK i t ifiX'% h» mZY-VT : J> 

m\L^kb lxiz, mm. 2- (2' -7y^xf>j 
fy) -4, 6 -fx (iijypqyf;i) -s-by 
y^'y. 2 - (3' , 4' -s/y b^x^-y^) - 
4 , 6 - f x ( bU y nny f-/P ) - s - Ml Ti?y. 
2-(4' -yb^yt7f;l)-4, 6-fX(hU 
?nnyf;i/) -s-b'jyy>. 2 - (2' -y'fr^E 



-4' -yf;l7x-;l) -4, 6-fx(h'jynn 

yf-zW -s-bur^y, 2 - (2' -f^7x_* 
ifjfy) -4, 6 -fx ( byyany^) -s 

-iy7y ymzmf hzb ifx th, § h c mriEti 

b\ rjy'bfb-y. fx (2, 6-yyi^-y^.yyy 
)V) -2, 4, 4 - h u y f ;Kyf/k7 * x 7 y?}- 
af-iMF, N-7xx/if^77 l JFy. byy^x/t, 
b y y -7 a; s°-y a v- vrnwrnth z.bhx°*h» 

[0020] *HW(CtJV^"C. 3fcM-£l»*&R[(i, *HrC 

"Hfcfc ft 5 M^iteiWSfflKi . ( C ) ^tlg'tt^ 
yv-1 0 OMfigBtcMLT. 0. 0 1-2 0 0 

SSSP, #4L<lil~l 2 ^Hif4L<ii: 
1-50 SMgffT* 4 . £ SD%& , 3l»&Wtt*l<0«ffl 
*#0. 0 lS*g|5*ifT«. JfelrtSLBgitKiSSWt** 
^-hfrfc&Os ^y-ytx^ Xft^7y^7h 
££t&fc^ft^;£>9. — *2 0 OMMgH^Si-St. 

JFM$ix^^-y-y^iim^*M^^^ t^< . 

[0021] sfefc, *^Bgtfcv^{s, iuiE3taiirm 
mibmz. mmL mitmmiL ^=Htmm ■ mm 

trnZtitm-th ftrlEliSMi; L-TJi. ffl 

4-i/Xf;k7S/7*h7iyy, 4-^^ 
/17Sy7nh^7iyy. xf-^-4-£7'y^;bT5 
y^yy'x-h, 2-xf;l/My;l/-l, 4-^'y^- 

/p-rsy^yyx-b, 2, 5-fx(4" -yxf/p 

75y^yf^) y^nMfyy, 7-yXf/175 

y-3- (4-yxf;w7sy^yy^;p) y-?yy, 
4 - ( isttjvr 5 y ) jjiva ymzmfh z t tfx-% 
z.tit>coM>mm. wsre*M±2mjLhim&i, 
xwm~thz.biPX'%&, mmmmmmbLx^ m 
x.tf. 2-^^rb^yy-f sry— ;k 2-y/i-^ 
y° h^yy>ry'-/b. 2 -y^«7Kyywy 

— /K 2, 5-yy/l/^71-l, 3, 4— f-r^TV 

— /u. 2-y/b^y°h-4, 6-yyf/y7syfc°yy 
K«js»fc«J: ^mmm&kxf/±tz\±mmmb tx^m 

Lo&'J?%< b i l memtEtilEMis £V/ttzi±m 
mWz&t&ft#=Hk&mT$>*) . ^coMbLXlt. 4 
- T y H ^ yX7^f b H t tK y h'x/l/7/l^ 3 b CO 

m&tya, 4 -ry'F-^yx'r/b-f'b vby^s—ivstf 
yvprnmbcomsm. 4-r? 'jo^^x^yy 

•f-^-f;bXXT-;bc7)#.^fi^f*:*SV^iftS^-#:. 1, 

4 -*°y y^yxy, i , 2 y yy yxyf^w 
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MLX. MS. 3 0 0**^lilT. *r4L<«5~ 2 0 
[00 22] ^Bjt^v^TJi, 3KS-&BH*&Mi: LT. 

12 . 3i£«-^H*fiffJ^«cW 8 0 fiMSSETFT* S £ 1 
4 Uy *«Wt«Jtt*»t#a LvyiM^HBKW*, 

*ifSit*W^.o BPfe. 2, 2' -h*X (2-?o 
07x-;l) -4, 4' , 5, 5' -xl-y^X (4- 
x b S^/t^x 1 — ^ ) bM 5 ^V— /V/4 , 
4 ' - bx ( yxfvur 5 y ) ^yV7 i/y, 2 , 

2' -b'X (2-;no7x-^) -4, 4' , 5. 
5' -^fh^X (4-lh^yi;«-;l7i-il) 
b'4 5 y*V*— )V/A , 4 ' - b*X ( i<?Xf7PT 
y Vy x y y/2 -^y^/V- 2 -y'y f7l-T 5 7-1 
- (4-t/P7ty/7i-/l) 7?y- 1 
2,2' -b'X ( 2-?nn7i-iH -4 , 4 ' , 
5. 5' -ff7^X (4-xlJfi/*/^'r/t/7x- 
)V) bM $yV"— /1-/4, 4' -b'X (yXf;l/7? 
y) ^yyyxyy/i-t^n^yi/^nMy^ 

i-Why, 2, 2' -t'X(2-;nn7i-/P) 
-4, 4' , 5, 5' -fh^^X (4-xl^y^/l- 
^7i-/l) b">f 54^/— /k/4, 4' -b'X O* 
^f;t/7S/) ^y/7x7y/l-t Fn^yi/?n 

"v* y ,p 7 x - ;p f y/ 2 - y 7" f- ^VVf TV" 

— /K 2, 2' -t'x (2, 4-y'7nn7x-;K- 
4, 4' , 5, 5' -f b5 7xx;l/tMSfV-/V/ 
4 , 4 ' -h'X { yXf/t/7 S/) ^/7i/y, 
2, 2' -b'X (2, 4-y'7"nT7x-/l/) -4, 
4' , 5, 5' -f b77x X/l-bX 5 y"7"— 71-/4 , 

4 ' - bx ( yx-^py 5 y ) \yyy x y y/2 

yy?l-2-yyf;lTSy-l- (4-t;l7t l J7 
7x-/l)7'^y-l-^, 2, 2' -bX<2, 4 
-y"7'nt7x-/l) -4, 4' , 5, 5' -f!57 
x^lt'-f SfY-;l/4, 4' -t'X (yXfyirS 
y) ^yy"7xyy/i - t Ko^yi/^nMy/i-7 
x-Wfy, 2, 2' -t'X (2, 4, 6-MJyn 
Q7xX/H -4, 4' , 5, 5' -f l77x-;lt' 
-f 5 rV-;174 , 4 ' - h'X ( i?X S7)^y 
y7x/y/l-tFndfyy?nMy^7x-;l7- 

t- y/ 2 - y 7k# 7i<yyfry-;i „ 

.(e) xf-^yttsfwas&^-fcir*-* ^ v# u y 



yiw. 

x^y ytt^isw&^t^rt-* yyy# y ry yym 
LTt±, h'x/n^noy^y, b'x/n- y y t- 3r y 

y-^y. h'-/lMJXhdfyy5y, h"x;HijX(2 

-yb^yxh^y) y 5 y^£y> bx;ua#*^ 5 y # 
■y 7° i) yym. 3 -y y y y y/n bvi- iy^K 
yy^y, 3-yyy undryynb/i-byxbdryy 

yysp<7) (^) r?'Jn-i/l^yMty7y*7 

fmwmMW&nmfrt* (y 
y ) ry y n^;myiMy5y^ >y-rv yy>'#? 

y7^7 7° 'J y y"M«ffiffl*ii: . ^mm^ y v- 1 
OOllSKSU, MS. 0. 1-5 OMSK. #?4 
L<{±1 — 1 oa*gflT'£)& < , 
[0023] ffiOifeWJ. 

*«sb<o^ 7-7 a )i?mmmmmmmm^ mm 

(A). (B). (C) Hit/ <D) Brafci 

ztibn&fttmj&tr* mmcr>wmt*tt2>i>cox' 
fc^»PiD. mmzmsiLxmm~t&zbtfx*%z>. ^ 
xo^mmkLxii, mut. ifwy/ya-^y 

y^;px— -r/p. xf i/y/y 3-/R/xf;ix-f 
/l^O^ij a-;l-x— f/l-SS ; xfl/y/y rj-/l^&y 
yf-ypx— f/17-fef- hs xfyy/y^-;R/x 
f/ix-f/irtf- hf^xfyyyy ^-/ityr 

;P^;l-x— hM ; y'xft/y/y rj— 
yyf;ix-f/K yxfi/y/y 3-/«yxf;n 
— ^r/P. yxfyy^' y r?— y n -Tn b/Px— f 
/K y'xf i-y/ y a — /p^e y n - y^;kx— x/i-^co 

y'xfl-y/y r?— ;l€/r;K;lx- : 7nh' 
y y y ^ -;w^e y y f/ix-f;irtf- h , 7°n b 
yyyy a-/Ryxf;ix-f/17-tf- hf«7n 
bi^yyy 3-/i^e 7 r/l^f ;lx-f /17-fef - hi ; 
yXfyy/y a-;iyyf;ix-f/l, y'x^yyy" 
y 3-;lyXf/lX~f/l> f!5h Fn77 y^Oflil 
7)x-f ill ; 7f ;lxf /17 1 y, y^nMfy 
y. 2— \777y, 3-^yyyy^«y hyffi; 2 
-hHn^fy7ntr^yl^f;k 
b^-y|txf-/^co?LBtr/l' d r;i'XXT-/yffl ; 2 - b F 
a^y-2-y^y°ub^yKxf-/K 3-yi^fy 
7abtyiyf;k 3-yi^y7n^ylxf 
/i-, 3-xhdt-yrab^-y^y^/K 3-xh^yr 
pt^ySxf/K H^fyllxf/k t Fn^f yft 
B8x^/l s 2-b Hndr^-3-y^^yKy^- 

3-yf;i-3-yF^fy7f/i7-fef-b, 3- 
y^-;p- 3 -y h^yy>;i-y°nb^-^- h . p|gx^ 

/P. #lfiy>/K l'ln-7i/l, »li-75/K St 
ii-7f;k 7oe^yln-7f;l, iSKi-ra 
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)V. hVl-t>lgXf-7l\ hVPh'>lSn-y°nh7K T-fe 

Mia^Mkk tK, ^ysypxf-^x- 
tVK ~>s^ y;l^x- tVK T-fe b— /PT-te b >\ -fV 

*c?y. ^royf, x/7'j/«, l-^r^^y— ;k 
l-y-t-y-/K ^yi^T/kn-/K IMg^y^'/K 
fe&Silxf^. L«>3iyxf;k vl^^yli/'xf 

JW^a-fe, JSIHfc. WBiMfttL »ft^tl^^ 
ifi/y/>j3- /i^yyf-/kx— f/i^r-fef- K r 

ntpy/'J 3-/l^eyy^-/kx-- f /1-T-teT— h . 7° 
ntfl/y^'J 3-;^7xf/t/X-fil-7tf- h . 
xfl/y/y a— /i^'y^kx— - f;K i-y u^3-+?-y 

y, 2-^y°yyy, 

7nh^ylxf;k 3 -y 3 -y h^vy>/L- 
TOt^^-h, 3-^h^y7nftylxfJk 3 
-xb^y7ob^yi^fyk 3-xh^y7oh^ 
VlXf/k iSSn-7*f/k lln-TS/K ftgg i 
-TS/K ffiMi -y^-A\ 7nhf^yln-7'f;k 
l&ISi -7°nh7K iSISx^/K l§lt7"f7K hVktfy 

( B ) aw yy-^U 1 0 OliStML 
tk iitrfik 1 0 0-1 0 0 0 OSMSff, t<(45 0 
0-5 0 0 OMfigPT&S. 

[0024] ££>tc, *mw<7)#7-7 4 fr?mmmi 
mmj&mi . <&wi,zm t x mmiswm* <vm mm% 

xJf. aS^y^A. Kffi#/kS^A^o#:Mf£f ; M 
7 7 o ^r-yp^#:^#feH«|^#:^feMfHjl 

t'XJkT/k^— /K ^yxfi/y/y3-)^7T/l^ 

/kx-TvK ,fy (7nnr/w/wji/~k mco 
mmi. r-^y^mkmmm^mmm\ v-tv 

h'jy Y^isis^y, h"^hyxhJfyy5y, 
/H'JX (2-Xl^yXh^y) v-^y. N- (2- 
rsyxf/k -3-T5/rnt/Wf^h^ 
y57, N- (2-7 5/Xf/k -3-7S77nt 
/kb'jy hdfy-y-^y. 3-TS77ne;I/>yxh^ 
yy^y. 3-/'Jy P^f^Tnt^b yy V^yy^ 

y. 3-yyyY$ci<'7°u\ziv*^)V i J* h^yyy 
y. 2 - (3, 4-^3?yy?x2^y)V) ^)vy 

U^h^yy^y^ 3-?nn7nt°^f;l-y7P^ 



yy^y, 3-^nn7nh7l-py/P^fyy7y, 3 
-^^^'Jn^f^nt/l'Py^pJfyy^y, 3-y 
/k# ? y 7 n tVl- U y ^ y y y m<7>m ttti&Bffll ; 
2, 2— f-si-fcTJ* (4-y^/l— 6-t-7"f;k7x7 
— tv ) , 2 , 6 - y' - 1 - 7" ^ y i y — /i^oSK kBfi 
±M ; 2 - ( 3 - 1 - 7?-/k- 5 -y f-;y- 2-hPn 
dfy^x— /tk) -5-^nn\yy*pyry-;k T/P 

a^^yy? x y ym<nmmwim\ ■, *° y r y y ;t- 
k y ^ A<No»iy»jy(w*awf * i t *«r s s . 
[oo25] ^^-y ^ }v?<nffimm_ 

v^t. ^5-y ^^y^ffM^-^^rffifco^-c^HJ-r 
tr. mmmi^mm±.^mmr^~y^mth 

mm: (a) mmw^w.^Ktzm.m^mMLtz^ 
ty, 7°v<.-7*ift^Tmn*m&zik. wt&msst 

tifzwrnwrnizw ■< y - yxms. ztifzwmryjzm 
fSfrh. smizubtx. ffi^o-fe (Witr. 

WLtizmdffimth ctiav, * ^-y < >V7*% 
*^-7 4 >v?zffi^hmzffi%%ixhmwmm. 

k ^yxxf/K Mfefyrsp\ ^yrsK-rs 

h\ ^y >f 5 h"^^ #{f h <r t -g. . * ix^(7)3iBJ! 
3HEtc«» Btsatci 0 » k7^ 77'J y^t: «t & 

sfiiyctKci: ^wn^^-7 -<jP7mm 
mMum&fmzmwmiizwft-t&mzte, iuskm 

0. 1 — 1 Ojum. S4L<(40 . 2—1. 5x«m 

•c**. ^y-^^/i-y^^t-^^ffifflsnsifett 

a^tfiffl^ftifc* 1 -?**^ 9 0-4 5 0 

nmcomm^zh^mmmft mm<omm^ 

/k^-MSi, if4L<{±l — 1 0 OOraJ/cra' T'*> 

1- h y *? a , Mg?7j<!S-7 h y i> ^ , *DMt*- h 'J y a . 
*K-fb^y>A. f- h5y^/i-ry ; &xT7A^^ pn^- 

*r*rA b\ 3yy, 1, 8-y7fty^D- [5. 
4. 0] -7-->yftk 1, 5-y7ft"y^n- 

[ 4 . 3 . o ] - 5 - y *ym<r>7i<mmmi£ m 

Er;P*US!«JSfcli, CT^tik yyy-;p. xyy- 



(10) 
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kfc-cs*. arts. T>vf]^mmu±. mm, 
-m&m, ?4 v7 mm) mmm. m&'o) 

[0 0 2 6] 

ibKM 1 

(A) jfcfri: LTC.I.t^yh^xn- 8 3fcC.I.tr 
z"/yh/ l J->'3 6i:m 7/8 3 (fiMit) ££ft> 
80JI*gP, ( B ) ffcfrb LT^ ^ ? U 'HAyy/l- 

( *E*-£MIt= 2 5/65/1 0. *M 3 F%4Hf-*= 
5 5, 000) 5 0MMgE. (C)^iLty^ 
xyxy b-;K^T^yw h4 0S*gP. (D) 

U2, 2' -b'X(2-?nn7i-/l/) - 
4, 4' , 5, 5' -fb77x-;RM S^V— ;n 
0SfiSPi:4, 4' -t'X (yXf/PTSy) ^yy"7 
i7> 1 0Kig|5. tlXVmmt Ltxfl/y^y 3- 
;R7Xf/l/X-f^7-fef- 180 OMMffi&U&L 

OiSffi £ BftiM" § 'J X? (Si 0 2 ) H^ffM § V - ^ i3 

-*fflV^tfiflBSfflfcl«6tt»eBl*»*t» 9 0°C-C2 

SfflV*, 7th7X?^L/ M)Kt^3 6 5 n 
m, 4 0 5 nmjoJ;tA'4 3 6 nmc7)7t^^-tf 1 0 0 m J 



/cm2 0*JMftfc|HltLfc. ifcvvc. *«i£2 5W) 
0. lMS.Xr-hyjt^Jl'Ty^— Kn^^K* 
JlfflltfiC 1 MSI t T ilffeMa fcffv \ iHtfeK-CJIfeff 
L , M^E L fc . § h te 1 8 0 TTC3 0 ^fS^X h ^ 
-^^•)t, #ffl2 OjumX 2 0x/mO7v§ 

fecon(» t * - y« $ ixfz mm r v a * l £ . 

[0027] 

mmm 1 

(A) Jfcfrh LTC.I. tfiJOty Wxn-8 3fcC.I.hf 

^yh/y-y3 6twi 7/8 3 (KMJt) 

8 oasgp, ( b ) f&ftt lx * 9 7 v jvM/^yJiv 

y7^"jy-l/^yxfl/y?7 nt7?-*l^ 
(MMltt=2 5/6 5/1 0. M 3 FJWH?*= 
5 5, 0 0 0) 5 0SSSP, (C) jj^t Lt^'O'^ 

xyxy h— /w^.y^r^ut'— 1-4 osagp, (d) 

Jfcfri:LT2, 2' -b'X (2-?on7i-i) - 
4, 4' , 5, 5' -fl77x-/lh'^j''//H 

nttav 4 . 4' -fx (yxf;yr$y)^yv"7 
lyyioim (E) j&frt fCr--X^^Uadr 
yTn t^hy^Kyy5y5 SSSE. fciWIt 
Ltxf 1/ y/y a-;lt yxf ;l-x-f /inf - 1 
8 0 0M*S»&l/C«J$!ft*iWLJfc. #UT\ i 

nmmszmiK tami tmmizwmLx. 
m^?-yt>mMztitmmT\/j zfmLtz. %t>ti 

£ ty w - yjmk i> mixfo ~> tz . 

[0028] 



